MEMORY PUMPING CIRCUIT 

FIELD OF THE INVENTION 

The present invention is related to a memory pumping circuit, and 
5 particularly to a memory pumping circuit using a DRAM cell to improve 
the capacitance in the pumping circuit. 

BACKGROUND OF THE INVENTION 

In most of the semiconductor components, such as low power 

10 DRAM or some other low power memories just like IT-SRAM, the 
voltage power sources (VPP) of their Word Lines are higher than the 
operation voltage (Vdd). For example, if Vdd=I.8V and VPP=2.8V, 
then there are one or more VPP Pumping Circuits to provide the high 
voltage on the word line. 

1 5 The pumping circuit of the conventional memory is shown as Fig. 1 . 

The NMOS (N Type Metal Oxide Semiconductor) capacitor 12 is the 
charging capacitor. The current source 1 1 of NMOS is used to provide 
the charge current. The inverter 13 generates the clock s ignal (9 2 f or 
pumping the voltage VPP up to meet the high vohage for the word line 

20 need. The conventional memory pumping circuit operates well with the 
memory operation voltage Vdd=2.5V; but in the case of low power 
DRAM or IT-SRAM in which the operation voltage is limited to 1.8V, 
the driving current will not guarantee these low power memories 
working on the normal operation. A method to improve the 

25 conventional drawback is by increasing the MOS capacitor area to make 
sure the driving current enough for the VPP output. But, increasing the 
area of the MOS capacitor will also increase extra manufacture cost. 
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Therefore, this is not a good solution. 



SUMMARY OF THE INVENTION 

An objective of the present invention is to provide a capacitor of 
5 DRAM cell to enhance the capacitance of the pumping circuit. 

Another objective of the present invention is to provide a capacitor 
of DRAM cell to improve the reliability of the pumping circuit. 

Another objective of the present invention is to provide a capacitor 
of DRAM cell to reduce the manufacture and product cost. 

10 

According to the present invention, a memory pumping circuit is 
proposed. The feature of the present invention is the charging capacitor 
of the pumping circuit is a DRAM cell for enhancing the capacitance. 

In accordance with one aspect of the present invention, the DRAM 
1 5 cell consists of a MOS transistor and a storage cell. 

In accordance with one aspect of the present invention, the pumping 
circuit comprises a current source to provide a charge current for t he 
DRAM cell. 

In accordance with one aspect of the present invention, the DRAM 
20 cell even comprises an output port for providing the pumping voltage 
source. The o utput p ort e lectrically c onnects t o the c urrent s ource for 
getting the charge current. 

In accordance with one aspect of the present invention, the pumping 
voltage source is the voltage source of a word line. 
25 In accordance with one aspect of the present invention, there is a 

driving circuit for generating a clock signal to the DRAM cell for 
driving the memory cell. 



2 



In accordance with one aspect of the present invention, the driving 

circuit is an inverter. 

In accordance with one aspect of the present invention, the driving 
circuit consists of a PMOS transistor and a NMOS transistor, and 
5 generates the clock signal according to a first clock signal and a second 
clock signal. 

According to the present invention, a memory pumping circuit 
comprises: a current source for providing a charge current; a DRAM cell 
of charging capacitor of the pumping circuit having an output port for 
10 providing a pumping voltage soiirce and connecting to the current 
source for receiving the charge current; and a driving circuit for 
generating a first clock signal to the DRAM cell for driving the DRAM 
cell. 

In accordance with one aspect of the present invention, the DRAM 
1 5 cell consists of a MOS transistor and a storage cell. 

In accordance with one aspect of the present invention, the pumping 
voltage source is the voltage source of word line. 

In accordance with one aspect of the present invention, the driving 
circuit is an inverter. 
20 In accordance with one aspect of the present invention, the driving 

circuit consists of a PMOS transistor and a NMOS transistor, and 
generates the clock signal by receiving a second clock signal and a third 
clock signal. 

25 

The present invention may best be understood through the following 
description with reference to the accompanying drawings, in which: 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.l shows the conventional pumping circuit of the memory; 
Fig.2 (A) shows a preferred embodiment of the memory's pumping 
circuit according to the present invention; and 
5 Fig.2 (B) shows another preferred embodiment of the memory's 

pumping circuit according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Please refer Fig.2 (A). The memory pumping circuit may apply to a 
10 low power memory. The memory capacitor 21 designed by the DRAM 
cell is a charging capacitor. This memory capacitor 21 comprises a 
IT/ IS element, which consists of a MOS transistor 211 (NMOS in this 
case) and a storage cell 212. The plate end of the storage cell 212 
connects to the output port of a driving circuit (Inverter 13) for receiving 
15 the clock signal 0 2 to drive the memory capacitor 21. The other plate 
end of the storage cell 212 connects to MOS transistor 211. The drain, 
source and gate of the MOS transistor 211 connect together with the 
current source 1 1 for charging and providing the pumping voltage VPP. 
Fig.2 (B) shows another preferred embodiment according to the 
20 present invention. The memory cell capacitor 21 is as well consists of a 
IT/IS element. But, the driving circuit providing the clock signal 
consists of a PMOS transistor and a NMOS transistor. The driving 
circuit 22 is able to receive the second clock signal /5 and the third 
clock signal y respectively, and output the first clock signal a to the 
25 plate end of the storage cell 212 to drive the memory capacitor 21, 
where the second clock signal /3 and the third clock signal y could be 
different duty cycles and phases to control the operation frequency and 
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operation cycle of the first clock signal a for controlling the voltage 
value ofVPP. 

In the present invention, we can use the current DRAM process 
when the DRAM cell capacitor is manufactured. The DRAM cell is 

5 acted as the charging capacitor of the memory's pumping circuit. The 
improvement of the present invention is, the unit area's capacitance of 
the DRAM cell is higher than that o f the prior arts for more than 5 0 
times (CDRAM_ceii > 50 * Cmos), when we use the DRAM cell as the 
charging capacitor. The present invention could reduce the capacitor's 

10 area of the VPP pumping circuit, it also save the extra process cost by 
using the current DRAM process as the memory cell to enhance the 
competition of products. For the quality, the issue of the memory cell 
reliability will not be happened if the operation voltage Vdd comes 
down to 1 .8V. 

15 While the invention has been described in terms of what are 

presently considered to be the most practical and preferred embodiments, 
it is to be understood that the invention need not be limited to the 
disclosed embodiment. On the contrary, it is intended to cover various 
modifications and similar arrangements included within the spirit and 

20 scope of the appended claims which are to be accorded with the broadest 
interpretation so as to encompass all such modifications and similar 
structures. 
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